LI ^^^^23 S PEPTIDASE? OR PROTEINASE? OR PROTEASE^ 

L2 232488 S HUMAN AND LI 

1461 S ZINC (A) METALLOPROTEASE'> 
^4 3232 S ZINC AND L2 

L5 6823002 S CLON? OR EXPRESS? OR RECOMBINANT 

1449 S L4 AND L5 

4633 S MATRIXIN OR HEMOPEXIN 
^8 52 S L6 AND L7 

^'f, 31 ^UP REM L8 (21 DUPLICATES REMOVED) 

6 055 S BRAIN (A) CANCER 
1 S L6 AND LIO 
924 S ZINC (A) LI 

0 S L12 AND LIO 

1 S L5 AND L1^2 
169 S L5 AND L12 

3 S L7 AND L15 

3 DUP REM L16 (0 DUPLICATES REMOVED) 
87 DUP REM L15 (82 DUPLICATES REMOVED) 
E HILLMAN J L/AU 
L19 484 S E3 

E BANDMAN O/AU 
L20 845 S E3-E7 

E TANG Y T/AU 
L21 446 s E3 

E AZIMZAI Y/AU 
1^22 291 S E3-E5 

E YUE H/AU 
L23 485 S E3 

E BAUGHN M R/AU 
L24 757 S E3-E6 

E LU D A M/AU 
L25 169 S E3 

L27 I ll'^i III °^ °^ OR L24 OR L25 

L28 61 S L2 AND L26 

43 DUP REM L28 (18 DUPLICATES REMOVED) 
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-> s peptidase? or proteinase? or protease? 

LI 628423 PEPTIDASE? OR PROTEINASE? OR PROTEASE? 

=> s human and 11 

L2 232488 HUMAN AND LI 

=> s zinc (a) metalloprotease? 

^3 1461 ZINC (A) METALLOPROTEASE? 

=> s zinc and 12 

L4 3232 ZINC AND L2 

=> s clon? or express? or recombinant 

3 FILES SEARCHED . . . 
L5 6823002 CLON? OR EXPRESS? OR RECOMBINANT 

=> s 14 and 15 

1449 L4 AND L5 

=> s matrixin or hemopexin 

L7 4 633 MATRIXIN OR HEMOPEXIN 

=> s 16 and 17 

L8 52 L6 AND L7 

=> dup rem 18 

PROCESSING COMPLETED FOR L8 

31 DUP REM L8 (21 DUPLICATES REMOVED) 

=> d 1-31 ibib ab 

L9 ANSWER 1 OF 31 HCAPLUS COPYRIGHT 2 004 ACS on STN 
ACCESSION NUMBER: 2004:838610 HCAPLUS 

DOCUMENT NUMBER: 141:312238 

DNA microarray analysis of gene expression 

m the diagnosis of estrogen receptor positive- and 

negative-breast cancer 
INVENTOR{S): Erlander, Mark G. ; Ma, Xiao-Jun; Wang, Wei; Wittliff, 

James L. 

PATENT ASSIGNEE (S) : Arcturus Bioscience, Inc., USA 

SOURCE: PCT Int. Appl . , 226 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2004079014 
W: 



A2 



20040916 WO 2002-XA2004006736 20040304 

AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH 

CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD 

GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, Lc' 

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI 

NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY 

TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, CN, YU, ZA, ZM, Zw' 

BW, GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW, AM, AZ 

BY, KG, KZ, MD, RU, TJ, TM, AT, BE, BG, CH, CY, CZ, DE, DK EE 

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO SE Sl' 

SK, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 

TD, TG, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD , TG 

WO 2004079014 A2 20040916 WO 2004-US6736 20040304 
W: AE. P.^ 



RW: 



RW: 





A2 




20040916 




WO 2004- 


US6736 


AG, 


AL, 


AL, 


AM, 


AM, 


AM, 


AT, 


AT, 


AU, 


AZ, 


BR, 


BW, 


BY, 


BY, 


BZ, 


BZ, 


CA, 


CH, 


CN, 


CN, 


CZ, 


CZ, 


DE, 


DE, 


DK, 


DK, 


DM, 


DZ, 


EC, 


EC, 


FI, 


GB, 


GD, 


GE, 


GE, 


GH, 


GM, 


HR, 


HR, 


HU, 


JP, 


KE, 


KE, 


KG, 


KG, 


KP, 


KP, 


KP, 


KR, 


KR, 


LS, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MD, 


MG, 


MK, 


NA, 


NI 












GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG, 


BF, 


BJ, 


CF, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 







AB 



PRIORITY APPLN. INFO.: US 2003-451942P P 20030304 

„ , ^. WO 2004-US6736 A 20040304 

The invention relates to the identification and use of gene 
expression profiles, or patterns, suitable for identification of 
populations that are pos . and neg. for estrogen receptor 
expression. The gene expression profiles may be 
embodied in nucleic acid expression, protein expression 
, or other expression formats, and may be used in the study 
and/or diagnosis of cells and tissue in breast cancer as well as for the 
study and/or determination of prognosis of a patient, including breast cancer 
survival . 
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DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 

PATENT NO. 



HCAPLUS COPYRIGHT 2004 ACS on STN 
2004 : 610028 HCAPLUS 
141:150947 

Affinity fishing for ligands and protein receptors by 
an efficient process involving protein mixtures and 
ligand libraries 

St. Hilaire, Phaedria Marie; Yin, Haifeng; Surve, 
Sheryl; Wenckens , Martin 
Carlsberg A/S, Den. 
PCT Int. Appl., 172 pp. 
CODEN: PIXXD2 
Patent 
English 
2 



WO 2004062553 
W 



KIND 



A2 



DATE 



APPLICATION NO. 



DATE 



20040729 WO 2004-DK23 20040116 

AE, AE, AG, AL, AL, AM, AM, AM, AT, AT, AU, AU, AZ, AZ, BA, BB, 

BG, BG, BR, BR, BW, BY, BY, BZ, BZ , CA, CH, CN, CN, CO, CO, CR, 

CR, CU, CU, CZ, CZ, DE, DE, DK, DK, DM, DZ, EC, EC, EE, EE EG 

ES, ES, FI, FI, GB, GD, GE, GE, GH, GH, GH, GM, HR, HR, HU, HU, 



ID, IL, IN, 
KZ, KZ, LC, 
MW, MX, MX, 
US 2004142379 
PRIORITY APPLN. INFO. : 



IS, 
LK, 
MZ 
Al 



JP, 
LR, 



JP. 
LS, 



KE, 
LS, 



KE, KG, 
LT, LU, 



KG, 
LV, 



KP, 
MA, 



KP, 
MD, 



KP, 
MD, 



KR, 
MG, 



KR, 
MK, 



KZ, 
MN, 



20040722 



AB 



A 
A 



20030116 
20030116 
20030519 



US 2003-346737 
US 2003-346737 

rr.u ' ^. DK 2003-749 ^ zuu:>kjd±^ 

The invention provides putative "drugable" protein targets and actively 
binding ligands identified in an efficient and reproducible process by 
Hf^Tr^''^''^ the affinity of protein mixts. to libraries of ligand compds . of 
f^^^ t The libraries are used to isolate and identify 

previously unknown corresponding protein- ligand binding pairs from a mixture 
of proteins and a library of compds., and are particularly useful to 
Identify differentially selective protein -ligand binding pairs, for 
example, representing a single physiol. state or several varied but 
related states, such as disease vs. normal conditions. The invention also 
provides processes for identifying such protein-ligand binding pairs. 
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HCAPLUS COPYRIGHT 2 004 ACS on STN 
2004 : 355085 HCAPLUS 
140 :369944 

Human tissue-specific housekeeping genes 
identified by expression profiling 
Aburatani, Hiroyuki; Yamamoto, Shogo 
NGK Insulators, Ltd. , Japan 
PCT Int. Appl., 372 pp. 
CODEN: PIXXD2 
Patent 
Japanese 
1 



PATENT 


NO. 






KIND 


DATE 


WO 2004035785 




Al 




20040429 


W: 


AE, 


AG, 


AL, 


AM, 


AT, 


AU, AZ, 




CO, 


CR, 


CU, 


CZ, 


DE, 


DK, DM, 




GM, 


HR, 


HU, 


ID, 


IL, 


IN, IS, 




LT, 


LU, 


LV, 


MA, 


MD, 


MG, MK, 




PT, 


RO, 


RU, 


SD, 


SE, 


SG, SI, 




UG, 


UZ, 


vc, 


VN, 


YU, 


ZA, ZM, 


RW: 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, SD, 




KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, AT, 




FI, 


FR, 


GB, 


GR, 


IE, 


IT, LU, 




CG, 


CI, 


CM, 


GA, 


GN, 


GQ, GW, 


US 2004 


229233 




Al 




20041118 



APPLICATION NO. DATE 



WO 2002-JP10753 20021016 



US 2003-684422 20031015 
FKIUKITY APPLN. INFO.: US 2002-418614P P 20021016 

„ , . WO 2002-JP10753 W 20021016 

AB Housekeeping genes commonly expressed in 3 5 different 

human tissues, oligonucleotide probes and DNA microarrays containina 
them, are disclosed. 
REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L9 ANSWER 4 OF 31 BIOTECHDS COPYRIGHT 2004 THE THOMSON CORP on STN 
ACCESSION NUMBER: 2003-10497 BIOTECHDS 

Novel crystalline form of a polypeptide corresponding to the 
catalytic domain of matrix metalloproteinase 9 protein, 
useful for selecting or designing chemical modulators which 
are used for treating diabetes, cancer, arthritis; 
vector-mediated recombinant protein gene 
transfer and expression in host cell for use in 
osteoarthritis, atherosclerosis, restenosis, 
periodontitis, multiple sclerosis, glomerulonephritis, 
graft-versus-host disease and inflammation therapy 



TITLE : 



AUTHOR: JEPSON H; MINSHULL C; PAUPTIT R; ROWSELL S 

PATENT ASSIGNEE: ASTRAZENECA AB 

PATENT INFO: WO 2003002729 9 Jan 2003 

APPLICATION INFO: WO 2002-SE1266 24 Jun 2002 

PRIORITY INFO: SE 2001-2298 27 Jun 2001; SE 2001-2298 27 Jun 2001 

DOCUMENT TYPE: Patent 

LANGUAGE : Eng 1 i sh 

OTHER SOURCE: WPI : 2003-201502 [19] 

AB DERWENT ABSTRACT: 

NOVELTY - A crystalline form (I) of a polypeptide corresponding to the 
catalytic domain of matrix metalloproteinase9 (MMP9) protein, is new 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included f or ' the 
following: (Da crystalline form (II) of a polypeptide corresponding to 
catalytic domain of MMP9 in complex with an MMP9 inhibitor compound- (2) 
a crystalline form (III) of a polypeptide corresponding to active site 
binding region MMP9 protein, where the active site binding region amino 
acid residues are identical or equivalent to the active site binding 
region amino acid residues of MMP9 as given in specification, and the 
shape of the active site binding region is defined by the atomic 
coordinates (ACl) of wild type MMP9 construct in complex with a reverse 
z^^^?''^^''® compound as given in specification, or the atomic coordinates 
(AC2) of MMP9 mutant (E402Q) construct in complex with the reverse 
hydroxymate compound, as given in specification, or the equivalent 
coordinates of ACl or AC2; (3) determining or designing (Ml) the 
three-dimensional structure a crystal form of MMP9 by difference Fourier 
or molecular replacement using atomic coordinates first MMP9 crystal to 
model the structure a second MMP9 crystal, where the active site binding 
region amino acid residues of the first MMP9 crystal are identical or 
equivalent to the active site binding region amino acid residues of MMP9 
as given m specification, and the shape of the active site binding 
region of the first MMP9 crystal is defined by ACl or AC2 or its 
equivalent coordinates; (4) an MMP protein designed by (Ml); (5) 
selecting or designing (M2) chemical modulator of MMP9 by selecting or 
designing a modulator with a three-dimensional structure that fix into 
the MMP9 active site binding region; and (6) a modulator (IV) of MMP9 
selected or designed by (M2) , or its salt are in vivo hydrolyzable ester 

ACTIVITY - Cytostatic; Antiarthritic ; Osteopathic; 
Antiatherosclerotic; Vasotropic; Neuroprotective; Nephrotropic; 
Antiinflammatory; Antidiabetic; Immunosuppressive. No bioloqical data is 
given . 

MECHANISM OF ACTION - MMP9 modulator (claimed) . 

USE - (IV) is useful for treating a metalloproteinase mediated 
disease or condition in a warm-blooded animal (claimed) . (I) is useful 
for determining the three-dimensional structure to high resolution The 
three-dimensional structure of the MMP9 catalytic domain, is useful for 
rational drug design, and the atomic coordinates of the catalytic domain 
of MMP9 is useful for modeling the structure of second MMP9 crystal and 
for selecting or designing chemical modulators (preferably inhibitors) of 
MMP9. (IV) is preferably useful for treating metalloproteinase mediated 
disease or condition such as tumor growth and metastasis in cancer 
arthritis, and osteoarthritis, atherosclerosis, restenosis 
periodontitis, multiple sclerosis, glomerulonephritis, graf t-versus-host 
disease, non- insulin dependent diabetes, etc. 

EXAMPLE - Catalytic domain of human matrix 
metalloproteinase 9 (MMP9) was cloned so that the fibronectin 
type II -like domains which occur as an insert within the catalytic domain 
sequence were deleted. The remaining catalytic domain fragment containing 
residues 107-216 was fused to residues 391-443 by overlapping polymerase 
chain reaction (PCR) . The 5 ■ primer introduced an ATG start codon 
directly upstream of the phenylalanine and a stop codon was introduced, 
via the 3 ' primer, after residue 443 to prevent translation of the 
hemopexin-like domains. An inactive mutant of this domain was 
created by site directed mutagenesis, such that the glutamate (GAG) at 
position 402 of the full-length cDNA was mutated to give a glutamine 



(CAG) . The product was cloned into T7 expression 

vector and transformed into Escherichia coli BL21 (DE3) . This was grown 
up to log phase and induced to express the 18kDa iyiMP9 catalytic 
domain protein. Following expression in E. coli, MMP9 

(107-216,391-443) was mainly located in the inclusion body fraction. The 
E. coll were harvested, washed and lysed and centrifuged to isolate the 
insoluble protein. The insoluble fraction was then suspended in 6 M urea 
to solubilize the protein. To generate active MMP9 (107-216,391-443) the 
solubilized material was dialyzed sequentially versus 4M, 1 M and 0 M 
urea Crystallization of this material after purification resulted in 
disordered crystals and analysis of the protein using mass spectrometry 
indicated heterogeneity at the N- terminus. It was found that the addition 

. f^^tohyd^o^amic acid in the refold buffers inhibited auto-proteolysis 
of the N- terminus of the protein. When crystallization of the protein was 
carried out it was found that where no acetohydroxamic acid was added 
during refolding disordered crystals formed whereas when acetohydroxamic 
was added the crystals were well ordered. Post dialysis, the protein was 
subjected to zinc chelate chromatography which selectively 
bound the MMP9 catalytic domain. A further chromatography step was then 
carried out using the tripeptide Pro-Leu-Gly bound to sepharose which 
bound correctly folded MMP9 catalytic domain. The protein was then eluted 
by addition of an MMP9 inhibitor. Expression and refolding of 
the (E402Q)MMP9 (107-216, 391-443) construct was carried out as for the 
"^^i n^^^.^'^''^^''''''^ except that no acetohydroxamic acid was added to the 
refold buffers. After refolding, the enzyme was purified via zinc 
oJ^iMoo ^^^°^^tography followed by a gel filtration step. Crystallization 
of MMP9 catalytic domain was carried out as follows. The MMP9- reverse 
hydroxamate inhibitor complexes were crystallized at 15 degreesC by 
hanging-drop vapor diffusion. For crystallization of the wild-type 
complex, the enzyme inhibitor complex was purified. The crystallization 
drops _ contained a 1:1 mixture of purified complex solution (0.55 mq/ml 
protein and 0.5 mM inhibitor solution concentration to 4 mg/ml in 20 mM 
Tris-HCl pH 7.5, 2 mM CaC12, 50 mM NaCl) and reservoir buffer (3 6 M 
NaCl, 0.1 M Hepes pH 7.5). For crystallization of the mutant complex, the 
protein was concentrated to 4 mg/ml solution (in 20 mM Tris-HCl pH 7 5 
50 mM NaCl), 5 mM inhibitor was then added to this solution and the * ' 
complex was incubated on ice for 30 minutes prior to setting up 
crystallization trails. The drops contained a 1:1 mixture of complex 
solution and reservoir buffer (2.6-2.8 M NaCl, 0.1 M Hepes pH 9 0) The 
wild type and mutant crystals were isomorphous and belonged to space 
group P41212 with unit cell dimensions a = b = 56Angstrom and c = 
pag^r^""^""' ^"""^ contain two molecules per crystal asymmetric unit. (227 
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Matrix metalloproteinase-12 from human and 
mouse and their antimicrobial C-terminal peptides, and 
related methods and compositions for preventing and 
treating microbial infections 
Shapiro, Steven D.; Hartzell, William 0. 
The Brigham and Women's Hospital, Inc., USA 
PCT Int. Appl., 126 pp. 
CODEN : PIXXD2 
Patent 
English 
1 



PATENT NO. 



WO 2003087325 
WO 2003087325 



KIND DATE 



A2 
A3 



20031023 
20040415 



APPLICATION NO. 
WO 2003-US10911 



DATE 
20030408 



W: AU, CA, JP 

RW: AT, BE, BG, CH, CY, CZ , DE, DK, EE, ES, PI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PT, RO, SE, SI, SK, TR 
,.T.T^.^^ 2003235577 Al 20031225 US 2003-409643 20030408 

PRIORITY APPLN. INFO.: US 2002-370649P P 20020408 

AB The invention involves administration of matrix metalloproteinase-12 

Z^lll^: ^"^^^ ^"^^"^ macrophage elastase) polypeptides and nucleic acids 
{MMPAP-12 IS used to refer both MMP-12 polypeptides and nucleic acids) for 
the treatment or prevention of infectious disease associated with 
microorganisms in subjects. MMP-12 is a 54 kDa protein that consists of 
three sep. domains, a proenzyme amino terminal domain, a zinc 
binding catalytic domain (also known as protease domain) , and a 
hemopexin like carboxy terminal domain. During the process of 
activation, MMP-12 undergoes cleavage of the amino terminal domain for 
activation of the enzymic domain, which then cleave and release C-terminal 
domain autolytically . The present invention has shown the antimicrobial 
activity of human and mouse MMP-12, in particular, their 20-22 
amino acid C- terminal peptides, against both gram pos . and gram neg 
bacteria. This antimicrobial effect of MMP-12, which makes it unique from 
the other members of the MMP family, is shown at a protein, cellular in 
vitro, and in vivo levels. The MMP-12 C-terminal peptides are shown to 
disrupt the bacterial cell wall causing bacterial death like other 
antimicrobial peptides, such as defensins and cathelicidins . MMP-12 is 
required for intracellular macrophage anti -microbial activity in mouse 
peritonitis and pneumonia model. The invention also relates to kits and 
compns. relating to the MMPAP-12 mols. 
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2003 : 571232 HCAPLUS 
139:128012 

Over-expressed gene markers useful in 
compositions, kits, and methods for identification, 
assessment, prevention, and therapy of rheumatoid 
arthritis 

Guild, Braydon C; Liao, Hua; Jones, Michael D.; Zolg, 
Johannes W. ; Wu, Jiang 
Millennium Pharmaceuticals, Inc., USA 
PCT Int. Appl., 172 pp. 
CODEN: PIXXD2 
Patent 
English 
1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2003060465 
WO 2003060465 

W: AE, AG, 



CO, CR, 

GM, HR, 

LS, LT, 

PL, PT, 

UA, UG, 

RW: GH, GM, 

KG, KZ, 

FI, FR, 

CF, CG, 

US 2003224386 

EP 1454146 

R: AT, BE, 

IE, SI, 

PRIORITY APPLN. INFO 



AL, 
CU, 
HU, 
LU, 
RO, 
US, 
KE, 
MD, 
GB, 
CI, 



CH, 
LT, 



A2 
A3 
AM, 
CZ, 
ID, 
LV, 
RU, 
UZ, 
LS, 
RU, 
GR, 
CM, 
Al 
A2 
DE, 
LV, 





20030724 




WO 2002- 


■US40271 




20021217 




20031211 
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AU, 
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AB 



The invention relates to composition, kits, and methods for detecting, 
cnaracterizmg, preventing, and treating human rheumatoid 
arthritis (RA) . A variety of newly-identified markers are provided, 
wherein changes in the levels of expression of one or more of 
the markers is correlated withRA. The markers were initially identified 
m the synovial fluid of human patients who have been diagnosed 
'^'i^^.^i^^!^ erosive or non-erosive RA. Four hundred ninety markers were 
identified by mass spectrometry after synovial fluid samples were 
subjected to digestion of hyaluronic acid followed by a series of protein 
depletion and fractionation steps to enrich subsets of proteins from the 
'"'"'-'^^''^^ Jy^o^^^al fluid samples. Some of the identified markers were than 
validated in serum of patients who have been diagnosed with either erosive 
or non-erosive RA. 
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Structure and evolutionary aspects of matrix 
metalloproteinases : A brief overview 

Das S; Mandal M; Chakraborti T; Mandal A; Chakraborti S 

(Reprint) 

Univ Kalyani, Dept Biochem & Biophys, Kalyani 741235, W 
Bengal, India (Reprint) 
India 

MOLECULAR AND CELLULAR BIOCHEMISTRY, (NOV 2 003) Vol 253 
No. 1-2, pp. 31-40. 

Publisher: KLUWER ACADEMIC PUBL, VAN GODEWIJCKSTRAAT 30 
3311 GZ DORDRECHT, NETHERLANDS. 
ISSN: 0300-8177. 
Article; Journal 
English 
70 

* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The matrix metalloproteinases (MMPs) are zinc dependent 
endopeptidases known for their ability to cleave one or several 
extracellular matrix (ECM) constituents, as well as non-matrix proteins. 
They comprise a large family of proteinases that share common 
structural and functional elements and are products of different genes 
All members of this family contain a signal peptide, a propeptide and a 
catalytic domain. The catalytic domain contains two zinc ions 
and at least one calcium ion coordinated to various residues. All MMPs 
with the exception matrilysin, have a hemopexin/vitronectin-like 
domain that is connected to the catalytic domain by a hinge or linker 
region. The hemopexin-like domain influences tissue inhibitor of 
metalloproteinases (TIMP) binding, the binding of certain substrates 
membrane activation, and some proteolytic activities. It has been proposed 
that the origin of MMPs could be traced to before the emergence of 
vertebrates from invertebrates. It appears conceivable that the domain 
assemblies occurred at an early stage of the diversification of different 
MMPs and that they progressed through the evolutionary process independent 
of one another, and perhaps parallel to each other. 
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^ _ _ — toxicol . relevant rat genes which 

useful for determining toxicol. responses. The genes are discovered using 
empirical data from evaluation of differential expression of 
genes in a 17,241 gene set in response to a predetd. set of known toxic 
nhRm.Q in various rat tissues. The 700 genes are split into 3 groups: (1) 

_ .<n< " ■ 

searched in the GenBank database; 
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AB The invention provides a set of 
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chems , 

• dj-c J.11L.U J groups: ^i; 

genes discovered which match a known complete rat gene when the genes were 
searched in the GenBank database; (2) genes discovered which did not match 
a known complete rat gene; and (3) genes chosen on the basis of their 
possible role in critical cellular pathways and empirical data toxicity 
responsiveness. Thus, the invention provides a method of evaluating the 
toxicity of an agent is provided by (a) exposing a test animal to the 
agent; (b) measuring the expression of one or more toxic 

response genes from a set of partial gene sequences in the test animal in 
response to the agent, thereby generating a test expression 
profile; and (c) comparing the test expression profile with a 
reference expression profile indicative of toxicity. The genes 
corresponding to the partial gene sequences are responsive in one or more 
of kidney, liver, spleen, heart, lung, testis, or brain tissues. 
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Method for assaying biomolecules and other 

constituents using indicator conjugates with synthetic 

nucleounits in lateral flow, liquid, and dry chemistry 

techniques 

Smith, Jack V. 

USA 

U.S. Pat. Appl. Publ., 46 pp. 
CODEN: USXXCO 
Patent 
English 
1 



US 2002182600 
PRIORITY APPLN. INFO.: 



KIND DATE 
Al 20021205 



APPLICATION NO. DATE 



US 2001-829563 20010411 
US 2001-829563 20010411 



AB The present invention is a method for the use of particles made up of 
nucleotides or fragments of base groups of DNA and RNA mols . herein 
referred to as synthetic nucleounits which can be used as recognition 
mols. with specificity and sensitivity significantly greater than that of 
antibodies which are used in clin. diagnostics, biotechnol., and research. 
The method for detecting an analyte using nucleounits targeted to the 
analyte comprises (1) identifying a nucleounit from a mixture of synthetic 
random sequences of nucleounit libraries, (2) conjugating the nucleounit 
to an indicator for the analyte, and (3) detecting the analyte using the 
nucleounit-indicator conjugate in a buffer. Step 1 is carried out by (a) 
contacting the analyte with the mixture of synthetic random sequences of 
nucleounit libraries such that some nucleounits bind the analyte, (b) 
removing the unbound nucleounits by partitioning, and (c) amplifying the 
remaining nucleounits by PGR to obtain an enriched solution of nucleounits 
with high affinity for the analyte. Thus, a method and lateral flow test 
strip for detection of cytomegalovirus (CMV) presence in a biol . sample 
such as serum or urine is described. The strip is prepared with three 
solns,, one containing anti-CMV antibodies, one containing "nucleounit to CMV 
antibody conjugated to red microparticles " and "red microparticles" , and 
another containing "nucleounit to colored particles". The "nucleounit" may be 
an oligonucleotide aptamer specific for anti-CMV antibodies. 
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development and in cancer 

AUTHOR: Ahokas K; Lohi J; Lohi H; Elomaa 0; Kar j alainen-Lindsberg 

M L; Kere J; Saarialho-Kere U (Reprint) 

CORPORATE SOURCE: Univ Helsinki, Dept Dermatol, Heilahdentie 2, FIN-00250 

Helsinki, Finland (Reprint); Univ Helsinki, Dept Dermatol, 
FIN-00250 Helsinki, Finland; Univ Helsinki, Cent Hosp, 
FIN-00250 Helsinki, Finland; Univ Helsinki, Dept Pathol, 
FIN-00250 Helsinki, Finland; Univ Helsinki, Dept Med 
Genet, FIN-00250 Helsinki, Finland; Karolinska Inst, 
Novum, Dept Biosci, Huddinge, Sweden; Karolinska Inst, 
Clin Res Ctr, Huddinge, Sweden 

COUNTRY OF AUTHOR: Finland; Sweden 

SOURCE: GENE, (13 NOV 2002) Vol. 301, No. 1-2, pp. 31-41. 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM, NETHERLANDS. 
ISSN: 0378-1119. 
DOCUMENT TYPE: Article; Journal 

LANGUAGE: English 
REFERENCE COUNT: 3 0 

* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB We have characterized a novel human matrix metalloproteinase 

(MMP-21) from human placenta DNA complementary to RNA (cDNA) . 
The 569 amino acid translation of the cDNA includes all the typical 
features of an MMP family member, namely a signal sequence, a prodomain 
with a PRCGVPD motif, a zinc-binding catalytic domain with an 
HEIGHVLGL sequence, and a hemopexin-like domain flanked by two 
cysteine residues. Furthermore, MMP-21 has a furin activation sequence, 
but no transmembrane sequence nor a cytoplasmic domain. As in Xenopus 
laevis and Cynops pyrrhogaster there is an additional insertion of 
approximately 3 0 amino acids between the prodomain and the catalytic 
domain, which is poorly conserved between the species and is in 
human MMP-21 especially proline rich. The MMP-21 gene has seven 
exons and is located in chromosome 10. This new MMP is the human 
orthologue for XMMP and CyMMP expressed during gastrulation of 
X. laevis and C. pyrrhogaster, respectively. A 2 . 5 kb messenger RNA was 
observed in fetal liver by Northern analysis. By reverse 



transcription-polymerase chain reaction, MMP-21 is expressed in 

various human fetal and adult tissues as well as in cancer cell 

lines. MMP-21 protein can also be detected in malignancies such as ovarian 

and colon carcinomas by immunohistochemical staining. Our findings suggest 

that MMP-21 functions in embryogenesis and tumor progression. (C) 2002 

Elsevier Science B.V. All rights reserved. 
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Epilysin, a novel human matrix metalloproteinase 
(MMP-28) expressed in testis and keratinocytes 
and in response to injury. 
Lohi J; Wilson C L; Roby J D; Parks W C 

Departments of Pediatrics (Allergy and Pulmonary Medicine) 
and Cell Biology and Physiology, Washington University 
School of Medicine, St. Louis, Missouri 63110, USA., 
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Journal of biological chemistry, (2001 Mar 30) 276 (13) 
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Journal code: 2985121R. ISSN: 0021-9258. 
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English 

Priority Journals 
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200105 

Entered STN: 20010517 
Last Updated on STN: 20030105 
Entered Medline: 20010510 
We have cloned a new human matrix metalloproteinase 
(MMP-28, epilysin) from human keratinocyte and testis cDNA 
libraries. Like most MMPs, epilysin contains a signal sequence, a 
prodomain with a PRCGVTD sequence, a zinc -binding catalytic 
domain with an HEIGHTLGLTH sequence, and a hemopexin-like 

domain. In addition, epilysin has a furin activation sequence (RRKKR) but 
has no transmembrane sequence. The exon-intron organization and splicing 
pattern of epilysin differ from that of other MMP genes. It has only 8 
exons, and 5 exons are spliced at sites not used by other MMPs. Another 
novel feature of epilysin is that exon 4 is alternatively spliced to a 
transcript that does not encode the N-terminal half of the catalytic 
domain. Northern hybridization of tissue RNA indicated that epilysin is 
expressed at high levels in testis and at lower levels in lungs, 
heart, colon, intestine, and brain. RNase protection assay with various 
cell lines indicated that epilysin was selectively expressed in 
keratinocytes. Recombinant epilysin degraded casein in a 
zymography assay, and its proteolytic activity was inhibited by EDTA and 
by batimastat, a selective MMP inhibitor. Immunohistochemical staining 
showed expression of epilysin protein in the basal and 

suprabasal epidermis of intact skin. In injured skin, prominent staining 
for epilysin was seen in basal keratinocytes both at and some distance 
from the wound edge, a pattern that is quite distinct from that of other 
MMPs expressed during tissue repair. These findings suggest 
that this new MMP functions in several tissues both in tissue homeostasis 
and in repair. 
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The green alga Volvox represents the simplest kind of multicellular 
organism: it is composed of only two cell types, somatic and reproductive, 
making it suitable as a model system. The sexual development of males and 
females of Volvox carteri is triggered by a sex-inducing pheromone at a 
concentration of < 10-16 M. Early biochemical responses to the pheromone 
involve structural modifications within the extracellular matrix (ECM) . 
By differential screenings of cDNA libraries made from mRNAs of 
pheromone-treated Volvox, four novel genes were identified that encode 
four closely related Volvox metalloproteinases that we use to define a new 
protein family, the VMPs. The existence of several features common to 
matrix glycoproteins, such as signal peptides, a (hydroxy) proline content 
of 12-25%, and Ser(Pro)2-4 repeats, suggest an extracellular localization 
of the VMPs within the ECM. Synthesis of VMP cDNAs is triggered not only 
by the sex-inducing pheromone, but also by wounding, and is restricted to 
the somatic cell type. Sequence comparisons suggest that the VMPs are 
members of the MB clan of zinc -dependent matrix 
metalloproteinases, although the putative zinc binding site of 
all VMPs is QEXXHXXGXXH rather than HEXXHXXGXXH. The presence of 
glutamine instead of histidine in the zinc binding motif 
suggests a novel family, or even clan, of peptidases. Like the 
matrixin family of human collagenases , Volvox VMPs 

exhibit a modular structure: they possess a metalloproteinase homology 
domain and a (hydroxy) proline-rich domain, and one of them, VMP4 , also has 
two additional domains. Metalloproteinases seem to be crucial for 
biochemical modifications of the ECM during development or after wounding 
in the lower eukaryote Volvox with only two cell types, just as in higher 
organisms . 
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Identification and characterization of human 
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AB We report the discovery, cloning, and characterization of a 
novel human matrix metalloproteinase 26 (MMP-26) ( 
matrixin) gene, endometase, an endometrial tumor-derived 
metalloproteinase. Among more than three million expressed 
sequence tags sequenced, the endometase gene was only obtained from 
human endometrial tumor cDNA library. Endometase mRNA was 
expressed specifically in human uterus, not in other 

tissues/cells tested, e.g. testis, heart, brain, lungs, liver, thymus, and 
melanoma G361. Endometase protein has a signal peptide, a propeptide 
domain, and a catalytic domain with a unique "cysteine switch" propeptide 
sequence, PHCGVPDGSD, and a zinc-binding motif, VATHEIGHSLGLQH 
Endometase is 43, 41, 41, and 39% identical to human 

metalloelastase, stromelysin, collagenase-3 , and matrilysin, respectively. 
The zymogen was expressed and isolated from Escherichia coli as 
inclusion bodies with a molecular mass of 2 8 kDa. The identity and 
homogeneity of the recombinant protein was confirmed by protein 
N-terminal sequencing, silver stain, and immunoblot analyses. The 
pro-enzyme was partially activated during the folding process. Endometase 
selectively cleaved type I gelatin and alpha (1) -proteinase 
inhibitor; however, it did not digest collagens, laminin, elastin, 
beta-casein, plasminogen, soybean trypsin inhibitor, or Bowman-Birk 
inhibitor. It hydrolyzed peptide substrates of matrixins and 
tumor necrosis factor-alpha converting enzyme. Endometase may selectively 
cleave extracellular matrix proteins, inactivate serpins, and process 
cytokines . 
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CODEN: CNREA8; ISSN: 0008-5472 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The localization of proteolytic enzymes at the cell surface is a widely 

used strategy for facilitating tumor invasion. In this study, the authors 
have cloned a new member of the membrane-type subfamily of 

matrix metalloproteinases (MT-MMPs) , a group of enzymes associated with tumor 
progression. The cloned cDNA encodes a protein of 562 amino 
acids with a domain organization similar to that of other MT-MMPs, 
including a prodomain with a cysteine switch, a catalytic domain with the 
zinc-binding site, a hemopexin-like domain, and a 

COOH-terminal extension rich in hydrophobic residues. The predicted 
protein sequence also contains a short insertion of basic residues located 
between the propeptide and the catalytic domain and involved in the 
proteolytic activation of MT-MMPs by furin-like enzymes. Furthermore 
immunofluorescence and Western blot anal, of COS-7 cells transfected with 
the isolated cDNA revealed that the encoded protein is localized at the 
cell surface. Based on these properties, this novel human 
matrix metalloproteinase has been called MT6-MMP because it is the sixth 
identified member of this subfamily of matrix metalloproteinase. 



Cotransf ection of expression plasmids encoding MT6-MMP and 
progelatinase A resulted in activation of COS- 7 -secreted progelatinase A, 
as demonstrated by gelatin zymog. In contrast, transf ection of 
progelatinase A cDNA alone did not lead to the activation of the 
proenzyme. Northern blot anal, of polyadenylated RNAs isolated from 
human tissues demonstrated that MT6-MMP is predominantly 
expressed in leukocytes, lung, and spleen. MT6-MMP was also 
detected at high levels in SW480 colon carcinoma cells as well as in some 
anaplastic astrocytomas and glioblastomas, but not in normal colon or 
brain or in meningiomas. On the basis of these results, the authors 
propose that MT6-MMP may facilitate tumor progression through its ability 
to activate progelatinase A at the membrane of cells from colon carcinomas 
or brain tumors . 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB A new member of the membrane - type matrix metalloproteinase (MT-MMP) 

subfamily tentatively named MT5-MMP was isolated from mouse brain cDNA 
library. It is predicted to contain (i) a candidate signal sequence, (ii) 
a propeptide region with the highly conserved PRCGVPD sequence, (iii) a 
potential furin recognition motif RRRRNKR, (iv) a zinc-binding 
catalytic domain, (v) a hemopexin-like domain, (vi) a 24 residue 
hydrophobic domain as a potential transmembrane domain, and (vii) a short 
cytosolic domain. Reverse transcriptase-polymerase chain reaction analysis 
of its transcripts indicates that MT5-MMP is expressed in a 
brain-specific manner consistent with the origin of its EST clone 
from cerebellum. It is also highly expressed during embryonic 
development at stages day 11 and 15. Like other MT-MMPs, MT5-MMP 
specifically activates progelatinase A when co-expressed in 
Madin-Darby canine kidney cells. Its ability to activate progelatinase A 
is dependent on its proteolytic activity since a mutation converting Glu 
to Ala in the zinc binding motif HE(255)LGH renders MT5-MMP 
inactive against progelatinase A. In contrast to other MT-MMPs, MT5-MMP 
tends to shed from cell surface as soluble proteinases, thus 
offering flexibility as both a cell bound and soluble proteinase 
for extracellular matrix remodeling processes. Taken together, these 
properties serve to distinguish MT5-MMP as a versatile MT-MMP playing an 
important role in extracellular matrix remodeling events in the brain and 
during embryonic development. 
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The fibrous protein elastin, which comprises an appreciable percentage of 
all protein content in some tissues, such as arteries, some ligaments, and 
the lungs, can be hydrolysed or otherwise destroyed by a select group of 
enzymes classified as elastases. To date four elastases are known, three 
of which are human: human leukocyte elastase (HLE) , 

pancreatic elastase II (PE-II) and macrophage metalloelastase (MME, 

MMP-12) . Human leukocyte and pancreatic elastases are both 

serine proteinases (i.e., having a catalytic triad corresponding 

to Serl95, Aspl02 and His57 of chymotrypsin) . However, macrophage 

metalloelastase is a member of the matrix metalloproteinase family (MMPs, 

matrixins) , which contain a zinc atom at the catalytic 

site. Imbalances in the levels or regulation of tissue or cellular 

proteases are thought to manifest themselves in various disease 

states. In order to prevent self-inflicted tissue damage due to over 

expression of enzymes, numerous endogenous inhibitors directed 

against proteolytic enzymes exist. In the case of human 

leukocyte elastase the primary endogenous inhibitor is al- 

proteinase inhibitor (al-PI) . In the case of the MMPs the 

endogenous inhibitors are the tissue inhibitors of metalloproteinases 

(TIMPs) . Both of these natural inhibitors are proteins. Because of the 

liabilities of proteins as drugs, low molecular weight inhibitors may be 

useful as therapeutic agents as a replacement to al-PI and TIMPs. 

Since HLE and MME have been implicated in the pathogenesis of pulmonary 

emphysema, inhibitors of these enzymes should have beneficial effects for 

the treatment of this chronic disease. This report reviews inhibitors of 

HLE that have appeared in the parent literature since 1997 as well as 

patents that specifically claim MME inhibition. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The matrix metalloproteinases are crucial in the physiological and 

pathological degradation of the mammalian extracellular matrix, including 
breast tumours, and osteoarthritic cartilage. These enzymes are classified 
according to their matrix substrate specificity. Collagenase-3 (MMP-13) is 
a member of this family and preferentially cleaves type II collagen, 
cartilage, fibronectin and aggrecan. Collagenase-3 is normally 
expressed in hypertrophic chondrocytes, periosteal cells, and 
osteoblasts during bone development. The structure of the catalytic domain 
of recombinant mouse collagenase-3, complexed to the hydroxamate 
inhibitor (RS-113456) , is reported at 2.0 Angstrom resolution. Molecular 
replacement and weak phasing information from a single derivative 
determined the structure. Neither molecular replacement nor derivative 
methods had a sufficient radius of convergence to yield a refinable 
structure. The structure illuminates the atomic zinc ion 
interactions with functional groups in the active site, emphasizing 
zinc Ligation and the very voluminous hydrophobic PI' group for 
the inhibitor potency. The structure provides insight into the specificity 
of this enzyme, facilitating design of specific inhibitors to target 
various diseases. (C) 1999 Academic Press. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The chondrocytes of articular cartilage synthesize a number of 

proteinases which are capable of degrading the component molecules 
of this specialized extracellular matrix. The use of class-specific 
proteinase inhibitors indicates that major activities responsible 
for catabolism of proteoglycan (aggrecan) and collagen are attributable to 
zinc -dependent metalloproteinases. In this study, we have compared 
the mRNA expression profiles of two matrix metalloproteinases 
(MMP-3 and MMP-13) and five disintegrin-metalloproteinases (ADAM-IO, 
ADAM- 9, ADAM- 15, TNF- a -converting enzyme and decysin) by chondrocytes ( 
human, porcine and bovine) from fresh cartilage and in cartilage 
explant cultures and isolated cells cultured in monolayer or in agarose 
gels. Such cultures were maintained in the presence or absence of 
interleukin-1 (IL-l) or all-trans-retinoic acid, two agents which promote 
cartilage matrix degradation in vitro. Whereas transcripts for all 
metalloproteinases examined were detected in chondrocytes from 
human osteoarthritic cartilage in monolayer cultures, mRNAs for 



ADAM- 15 and decysin were not present in fresh osteoarthritic human 
cartilage or explant cultures. Similarly, expression of porcine 
and bovine metalloproteinase mRNAs varied with different culture 
conditions. Novel cDNA sequences obtained for porcine and bovine MMP-3 and 
MMP-13, porcine ADAM-IO, porcine and bovine ADAM-9 and porcine TACE 
confirmed expression of mRNAs for these molecules by articular 
chondrocytes. Quantitative RT-PCR analysis was used to determine the 
effects of IL-I and retinoic acid on metalloproteinase mRNA levels in 
human chondrocytes cultured in monolayer and in porcine 

chondrocytes cultured in agarose. For the MMPs, IL-1 treatment resulted in 

an approximately two to threefold increase in human and porcine 

MMP-3 and MMP-13 mRNAs, while retinoic acid treatment caused a 

statistically significant increase in human MMP-3 mRNA levels, 

but no significant change in transcript levels for porcine MMP-3 nor 

human or porcine MMP-13. The mRNA levels for ADAM-15 were elevated 

in hum; In monolayer chondrocytes exposed to IL-1 or retinoic acid, while 

transcripts levels for TNF-alpha converting enzyme were increased in 

response to retinoic acid. In contrast, ADAM-9 mRNA levels were decreased 

in human monolayer chondrocytes exposed to IL-1 or retinoic 

acid. The results demonstrate that chondrocyte metalloproteinase 

expression can vary dependent on cell environment in situ and in 

vitro, and provide new information on chondrocyte MMP and ADAM gene 

expression following cytokine (IL-1) or retinoid stimulation. (C) 

1999 Elsevier Science B .V. /International Society of Matrix Biology All 

rights reserved. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Neutrophil collagenase or collagenase 2 (MMP-8) is unique among the 

family of matrix metalloproteinases (MMPs) because of its exclusive 
pattern of expression in inflammatory conditions. At present, no 
evidence of the occurrence of this enzyme in tissues other than 
human has been reported. In this work, we have cloned 
the murine homologue of human collagenase 2. The isolated cDNA 
contains an open reading frame coding for a polypeptide of 4 65 amino 
acids, which is 74% identical to its human counterpart. The 
mouse collagenase 2 exhibits the domain structure characteristic of 
several MMPs, including a signal sequence, a prodomain with the cysteine 
residue essential for enzyme latency, an activation locus with the 



Zinc -binding site, and a COOH- terminal fragment with sequence 
similarity to hemopexin. It also contains the three conserved 
residues (Tyr-209, Asp-230, and Gly-232) located around the Zinc 
-binding site and are distinctive of the collagenase subfamily. Northern 
blot analysis of RNAs isolated from a variety of mouse tissues revealed 
that collagenase 2 is expressed at late stages during mouse 
embryogenesis, coinciding with the appearance of hematopoietic cells, m 
addition, collagenase 2 was highly expressed in the postpartum 
uterus starting at 1 day postpartum and extending up to 5 days. Enzymatic 
analysis revealed that matrilysin, another MMP overexpressed in uterine 
tissue, is able to activate murine procollagenase 2. These data suggest 
that both enzymes could form an activation cascade resulting in the 
generation of the collagenolytic activity required during the process of 
massive connective tissue resumption occurring in the involuting uterus. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB A comprehensive sequence alignment of 64 members of the family of 

matrix metalloproteinases (MMPs) for the entire sequences, and 
subsequently the catalytic and the hemopexin- like domains, have 
been performed. The 64 MMPs were selected from plants, invertebrates, and 
vertebrates. The analyses disclosed that as many as 23 distinct 
subfamilies of these proteins are known to exist. Information from the 
sequence alignments: was correlated with structures, both crystallographic 
as well as computational, of the catalytic domains for the 2 3 
representative members of the MMP family. A survey of the metal binding 
sites and two loops containing variable sequences of amino acids, which 
are important for substrate interactions, are discussed. The collective 
data support the proposal that the assembly of the domains into 
multidomain enzymes was likely to be an early evolutionary event. This:was 
followed by diversification, perhaps in parallel among the MMPs, in a 
subsequent evolutionary time scale. Analysis indicates that a retrograde 
structure simplification may have accounted for the evolution of MMPs with 
simple domain constituents, such as matrilysin, from the larger and more 
elaborate enzymes . 
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AB Meprins are mammalian zinc metalloendopeptidases with 

protease domains structurally related to astacin, the prototype of 
the "astacin family" of metalloproteases . Mature, active astacins are 
produced by proteolytic removal of an activation peptide to generate a new 
NH2 -terminal residue. Structural studies indicate that the NH2- terminal 
ammonium group inserts into a water-filled cavity adjacent to the active 
site to form a salt bridge with a Glu residue that is conserved in all 
astacins. A similar interaction is known to play a crucial role in the 
activation of trypsin, resulting in the hypothesis that this salt bridge 
is required for the activation of astacin-like proteases. In 
this study, we have used the mouse meprin alpha subunit as a model to test 
this hypothesis of zymogen activation of the astacins. Mutants were 
generated to vary the NH2 -terminal residue of the mature meprin alpha 
subunit (Asn78) and its putative salt bridge partner {Glul78) . In 
addition, mutants creating NH2- terminal extensions and truncations were 
expressed in human embryonic kidney 293 cells. The 
recombinant proteins were activated by limited protease 

digestion and assayed for enzymatic activity and thermal stability. Point 
mutations of Asn78 resulted in enzymes with activity comparable to the 
wild-type enzyme, indicating that the structure of this side chain is not 
essential for activity. NH2- terminal extension mutants of meprin alpha 
retained partial activity, with greater decreases against peptide relative 
to protein substrates. A mutant with a deletion of Asn78 to disrupt salt 
bridge formation with Glul78 had full activity, indicating that the 
putative salt bridge with Glul78 is not essential for enzyme activity. 
However, all changes in meprin alpha subunit NH2 -terminal structure were 
found to decrease the thermal stability of the enzyme. These observations 
and additional data indicate that the zymogen activation mechanism of 
meprin and other astacins differs from that of the trypsin family of 
enzymes, and has some features in common with matrixins . It is 
proposed that prosequence removal of astacins allows the formation of 
hydrogen bonds involving the two NH2 -terminal residues that are critical 
for enzyme structure. 
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of the sea urchin Hemicentrotus 



The hatching enzyme (envelysin) ^^^..^^^ xx.^u.j.v.t-xx,^j.v^^uo 

pulcherrimus was purified from the medium of hatched blastulaeT^By cDNA 
cloning its deduced amino acid sequence and molecular architecture 
were revealed. The 591-residue precursor with calculated M-r of 66 123 
consists of an 18-residue signal sequence, a 151-residue propeptide, and a 
422 -residue mature enzyme with N-terminal catalytic and C- terminal 
hemopexin-like domains. As compared with that of Paracentrotus 
lividus, its amino acid sequence is 69% identical and 10% similar. They 
share typical structural features with the mammalian MMP gene family 
members: cysteine switch, zinc-binding signature, 
methionine-turn, Cys residues near both ends of hemopexin-like 
domain, etc. However, its propeptide has a 70-residue extra sequence with 
an Asp- and Glu-rich stretch, supposedly involved in the proenzyme 
activation by binding Ca2+ ions in seawater. The hinge region is also 
longer than those of most MMPs, with an extra sequence rich in Thr and Arg 
residues. Mature 50K enzyme is highly susceptible to autolytic cleavage at 
Gln(503) -Leu(504) , producing the 38K form retaining catalytic activity and 
substrate specificity against fertilization envelope. The 38K form and 15K 
fragment were coeluted from a gel-filtration column, suggesting that these 
two fragments are disulf ide-bridged and that the tertiary structure is not 
much deviated. The 3 8K form further autolyzed to 32K form by cleaving 
Tyr(450)-Tyr{451) bond with the loss of protein-substrate specificity, 
retaining only nonspecific protease activity. Thus, the 
autolytic release of 2/3 of the C-terminal domain reduced the highly 
specific enzyme to a common nonspecific protease, implying that 
the size and structure of almost the entire hemopexin-like 
domain is essential for the protein substrate specificity. Moreover, 
autolytic degradation of envelysins from the two species follow quite 
different pathways despite their high homology in structure. The 38K and 
3 2K forms were inhibited by bovine TIMP-1 with different IC50 values, 
indicating that its inhibitory activity depends on the extent of the' 
interaction with the C-terminal domain of the enzyme. 



L9 ANSWER 2 3 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



31 



Novel targets for directed 



Maryland, 
Ref: 144 



AB 



MEDLINE on STN 
97448957 MEDLINE 
PubMed ID: 9303281 
Matrix metalloproteinases 
cancer therapy. 

Yu A E; Hewitt R E; Connor E W; Stetler-Stevenson W 
Laboratory of Pathology, National Cancer Institute, 
National Institutes of Health, Bethesda, 
Drugs & aging, (1997 Sep) 11 (3) 229-44. 
Journal code: 9102074. ISSN: 1170-229X. 
New Zealand 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
199712 

Entered STN: 19980109 
Last Updated on STN: 20000303 
Entered Medline: 19971217 
Matrix metalloproteinases (MMPs), or matrixins, are a family of 
zinc endopeptidases that play a key role in both physiological and 
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pathological tissue degradation. Normally, there is a careful balance 
between cell division, matrix synthesis and matrix degradation, which is 
under the control of cytokines, growth factors and cell matrix 
interactions. The MMPs are involved in remodelling during tissue 
morphogenesis and wound healing. Under pathological conditions, this 
balance is altered: in arthritis, there is uncontrolled destruction of 
cartilage; in cancer, increased matrix turnover is thought to promote 
tumour cell invasion. The demonstration of a functional role of MMPs in 
arthritis and tumour metastasis raises the possibility of therapeutic 
intervention using synthetic MMP inhibitors with appropriate selectivity 
and pharmacokinetics. As the process of drug discovery focuses on 
structure-based design, efforts to resolve the 3 -dimensional structures of 
the MMP family have intensified. Several novel MMP inhibitors have been 
Identified and are currently being investigated in clinical trials. The 
structural information that is rapidly accumulating will be useful in 
refining the available inhibitors to selectively target specific MMP 
family members. In this review, we focus on the role of MMPs and their 
inhibitors in tumour invasion, metastasis and angiogenesis , and examine 
how MMPs may be targeted to prevent cancer progression. 
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AB A new member of the matrix metalloproteinase (MMP) family of enzymes has 
been cloned from a human breast carcinoma cDNA 

library. The isolated cDNA contains an open reading frame 1554 bp long, 
encoding a polypeptide of 518 amino acids. The predicted amino acid 
sequence displays a similar domain organization as the remaining MMPs, 
including a prodomain with the activation locus, the zinc 
-binding site, and the hemopexin domain. In addition, it 

contains a C-terminal extension, rich in hydrophobic residues and similar 
in size to those present in the different membrane-type MMPs (MT-MMPs) 
identified to date. On the basis of these structural characteristics, 
this novel MMP has been tentatively called MT4-MMP, because it represents 
the fourth member of this subclass of MMPs characterized mainly by the 
occurrence of putative transmembrane domain in their amino acid sequences. 
MT4-MMP also contains a nine-residue insertion between the propeptide and 
the catalytic domain, which is a common feature of MT-MMPs and 
stromelysin-3 . This amino acid sequence insertion ends with the consensus 
sequence R-X-R/K-R, which seems to be essential in the activation of these 
proteinases by furin. Northern blot analysis of polyadenylated 
RNAs isolated from a variety of human tissues revealed that the 
MT4-MMP gene (MMP-17) is expressed mainly in the brain, 
leukocytes, the colon, the ovary, and the testis. The expression 
of MT4-MMP in leukocytes together with its putative membrane localization 
suggest that this enzyme could be involved in the activation of 
membrane -bound precursors of growth factors or inflammatory mediators such 
as tumor necrosis factor-alpha. In addition, MT4-MMP transcripts were 



detected in all breast carcinomas, as well as in all breast cancer cell 
lines analyzed in the present work. On the basis of these 
expression data in breast tumors, a potential role for 
human MT4-MMP in the tumoral process is also suggested. 
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AB A review with .apprx.60 refs. Mol . cloning and DNA sequencing 
of a mammalian kidney and intestinal brush border membrane 
protease (EC 3.4.24.18) led to the discovery of the 'astacin 
family', a new family of metalloproteases. The family was named after a 
200 amino acid crayfish endopeptidase called astacin, the first member of 
the group to be sequenced and crystallized Thirty members have now been 
identified including meprins, bone morphogenetic protein-1 (BMP-l) , and 
tolloid. The signature sequence for the family is: HEXXHXXGFXHEXXRXDR . 
Structural studies indicate these proteins bind zinc 
pentaco-ordinately, unlike thermolysin- like proteases, and bear 
relationships to serralysins, matrixins and snake venom 
metalloproteases. The protease domains of members of the 

astacin family share 18 to 98% amino acid identity, and have other domain 
similarities. For example, most members are synthesized with pre- and 
pro-sequences immediately NH2 -terminal to the protease domain. 
Several members contain one or two copies of epidermal growth factor 
(EGF)-like domains, and complement-like domains (Clr/Cls) near the 
COOH- terminus. The pasting and patching of different domains to the 
protease domain create proteins of very different sizes and 
functions. The proteins of the family identified thus far are either 
bound to the plasma membrane or secreted from cells. They are 
expressed in a tissue- and species-specific manner in mature 
organisms, and in a temporal and spatial specific manner in developmental 
systems. They have been identified in a wide variety of species including 
bacteria, hydra, nematodes, fruit flies, frogs, fish, sea urchins, quail, 
mice, rats and humans. They are suggested to play roles in 
embryonic stages of development (in processes such as dorsal -ventral 
patterning, hatching, and eggshell matrix degradation), and in mature 
organisms (in processes such as cartilage and bone formation, 
fragmentation of peptide hormones or urinary proteins and in processes 
leading to extensive degradation) . This chapter reviews the recent advances 
on the structure, function, regulation and evolution of the astacin 
family . 
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Matrix metalloproteinases (matrixins) constitute a group of 
extracellular proteinases belonging to the metzincin 

superfamily. They are involved in both physiological and pathological 

tissue remodeling processes, including those associated with cancer 

progression. Stromelysin-3 , which is expressed in most invasive 

human carcinomas, is a matrix metalloproteinase with unusual 

functional properties. In particular, its mature form does not cleave any 

of the major extracellular matrix components. To define critical 

structural determinants involved in controlling stromelysin-3 proteolytic 

activity, we have used site-directed mutagenesis. We show that the 

deletion of at least 175 C-terminal amino-acids is sufficient to endow 

mouse stromelysin-3 with activities against casein, laminin, and type IV 

collagen. In the case of the human enzyme, however, a further 

and single Ala-235- ->Pro substitution is necessary to observe similar 

activities. Ala-235, which characterizes hiaman stromelysin-3 

among matrixins, is located immediately after the C terminus of 

the "Met-turn," which forms a hydrophobic basis for the catalytic 

zinc atom in the metzincin family. We conclude that human 

stromelysin-3 has gained specific functional properties during evolution 

by amino acid substitution in the catalytic zinc environment, 

and that it represents an attractive target for specific inhibitors that 

may be used to prevent cancer progression. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The three-dimensional structures of the zinc endopeptidases 
human neutrophil collagenase, adamalysin II from rattle snake 
venom, alkaline proteinase from Pseudomonas aeruginosa, and 
astacin from crayfish are topologically similar, with respect to a 
five-stranded P-sheet and three cu-helices arranged in typical sequential 
order. The four proteins exhibit the characteristic consensus motif 
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DOCUMENT TYPE: 
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AB 



HEXXHXXGXXH, whose three histidine residues are involved in binding of the 
catalytically essential zinc ion. Moreover, they all share a 
conserved methionine residue beneath the active site metal as part of a 
superimposable ' 'Met-turn. ' ' This structural relationship is supported by 
a sequence alignment performed on the basis of topological equivalence 
showing faint but distinct sequential similarity The alkaline 
proteinase is about equally distant (26% sequence identity) to 
both hTunan neutrophil collagenase and astacin and a little 
further away from adamalysin II (17% identity) . The pairs 
astacin/adamalysin II, astacin/human neutrophil collagenase, and 
adamalysin Il/hvunan neutrophil collagenase exhibit sequence 
identities of 16%, 14%, and 13%, respectively. Therefore, the 
corresponding four distinct families of zinc peptidases 
I the astacins, the matrix metalloproteinases (matrixins, 
collagenases) , the adamalysins/reprolysins (snake venom 
proteinases/reproductive tract proteins), and the serralysins 
(large bacterial proteases from Serratia, Erwinia, and 
Pseudomonas) appear to have originated by divergent evolution from a 
common ancestor and form a superfamily of proteolytic enzymes for which 
the designation ' 'metzincins ' ' has been proposed. There is also a faint 
but significant structural relationship of the metzincins to the 
thermolysin-like enzymes, which share the truncated zinc-binding 
motif HEXXH and, moreover, similar topologies in their N-terminal domains. 
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AB BACKGROUND: The collagenases are members of the family of zinc 

-dependent enzymes known as the matrix metalloproteinases (MMPs) . They 
are the only proteinases that specifically cleave the collagen 
triple helix, and are important in a large number of physiological and 
pathological processes. Structures are known for the N-terminal 
catalytic' domain of collagenases MMP-1 and MMP-8 and of stromelysin 
(MMP-3) . This catalytic domain alone, which comprises about 150 amino 
acids, has no activity against collagen. A second domain, of 200 amino 
acids, is homologous to haemopexin, a haem-binding glycoprotein. RESULTS: 
The crystal structure of full-length MMP-1 at 2 . 5 A resolution gives an 
R-f actor of 21.7%. Two domains are connected by an exposed proline-rich 
linker of 17 amino acids, which is probably flexible and has no secondary 
structure. The catalytic domain resembles those previously observed, and 
contains three calcium-binding sites. The haemopexin- like domain contains 
four units of four-stranded antiparallel beta sheet stabilized on its 
fourfold axis by a cation, which is probably calcium. The domain 
constitutes a four-bladed beta-propeller structure in which the blades are 
scarcely twisted. CONCLUSIONS: The exposed linker accounts for the 
difficulty in purifying full-length collagenase. The C-terminal domain 
provides a structural model for haemopexin and its homologues . It 
controls the specificity of MMPs, affecting both substrate and inhibitor 



binding, although its role remains obscure. These structural results 
should aid the design of site-specific mutants which will reveal further 
details of the specificity mechanism. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Astacin, a zinc-endopeptidase from the crayfish Astacus 

astacus L., represents a structurally 

distinct group of metalloproteinases termed the 'astacin family'. This 
protein family includes oligomeric membrane -bound proteins with 
zinc proteinase domains found in rodent kidneys (meprins 
A and B) and human small intestine (N-benzoyl-L-tyrosyl-4- 
aminobenzoate hydrolase) . Another branch of this family comprises 
morphogenetically active proteins, which induce bone formation ( 
human bone morphogenetic protein 1), or which play specific roles 
during the embryonic development of amphibians, fishes, echinoderms, and 
insects . 

The X-ray crystal structure of astacin has recently been solved to a 
resolution of 0.18 nm [Bode et al . (1992) Nature 358,164-1671. This 
structure is different from hitherto known metalloendopeptidase structures 
and has been used in the present study to analyze the structures of the 
other members of the astacin protein family. 

Computer-assisted modelling of the proteolytic domain of the 
alpha-subunit of meprin A based on the astacin structure is possible if 
five single and one double residue deletions and three single residue 
insertions are implied. The proteinase domains of the other 
astacins can be included in the model -based sequence alignment by 
introducing additionally three insertions and one deletion. All of these 
insertions and deletions are observed in loop segments connecting regular 
secondary structure elements and should leave the overall structure 
unaltered . 

The topology of residues forming the zinc-binding active site 
of astacin corresponds to almost identical arrangements in all other 
astacins, suggesting that these are likewise metalloproteinases. Based on 
this similarity, it is proposed that the active-site metal ion of the 
astacins is penta-coordinated by three histidine residues, a tyrosine 
residue and a water molecule in a trigonal bipyramidal geometry. Other 
remarkable common features are a hydrophobic cluster in the N-terminal 
domain and a conserved, solvent-filled cavity buried in the C-terminal 
domain. Most interestingly, the amino- termini of all astacins can be 
modelled to start in a corresponding internal water cavity as seen in the 
astacin template, where the terminal alanine residue forms a water-linked 
salt bridge to Glul03, directly adjacent to Hisl02, the third zinc 
ligand. Therefore, an activation mechanism for the astacins reminiscent of 
that of the trypsin-like proteinases had been suggested, which 



now seems to be probable also for the other astacins. 

Besides these common traits, there are some minor differences which may 
have important consequences on the function of the astacins. A striking 
example are variations in the presumed S', substrate-binding site, which 
binds the amino acid side chain on the C- terminal side of the scissile 
bond of the substrate. In this subsite the crayfish proteinase 
astacin prefers short, uncharged residues. By contrast, meprin A accepts 
bulky, charged side chains in this position. This difference presumably 
can be explained by both the replacement of Prol76 (astacin) by Glyl76 
(all other astacins) and the concomitant deletion of Tyrl77 (all other 
astacins) . 

Interestingly, the three imidazole-zinc ligands are included 
in a consensus sequence (HEXXHX-XGXXH) which the astacins share with 
otherwise sequentially unrelated enzymes like vertebrate matrix 
metalloproteinases (matrixins) , snake venom haemorrhagic toxins 
and certain large bacterial enzymes. Hence, a zinc ligation 
similar to that seen in astacin is probable also for these 
proteinases . 
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AB Stromelysin/Transin is a member of the matrix metalloprotease gene family. 
This metalloprotease is synthesized as a preproenzyme with a predicted 
size of 53,977 Da including a 17 amino acid signal peptide. 
Prostromelysin is secreted from normal and transformed cells in two forms 
with apparent molecular masses on NaDodS04 gels of 6 0 and 5 8-kDa. The 
minor 60-kDa species contains N-linked oligosaccharide (s) . Stromelysin 
consists of three domains the amino terminal propeptide (s ) domain contains 
the tribasic amino acid sequence RRK which is important in the proteolytic 
activation of this zymogen by trypsin- like serine proteases. 
The second domain consists of the catalytic domain which contains the 
zinc binding site. The c a rboxyl -terminal hemopexin 
domain has no known function and can be removed without a loss of 
enzymatic activity. Stromelysin has a broad range of substrate 
specificity including proteoglycans, casein, fibronectin, laminin, native 
type IV and IX collagen and gelatin but not type I collagen. In the 
presence of trypsin or plasmin, catalytic amounts of this enzyme can also 
fully activate interstitial fibroblast collagenase. We have developed a 
panel of monoclonal antibodies against stromelysin which will be useful 
for the tissue localization of the various species of this enzyme in 
tissues. In addition, we have demonstrated that either human 
rIL-1 (alpha) or rTNF (alpha) can stimulate the expression of 
this enzyme in cultured bovine articular cartilage at least 10-fold. 
Based on western blot analysis, the zymogen form of the enzyme was the 
major enzyme species detected in either the media or cartilage matrix 
compartments of cytokine treated cultures. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB Matrix metalloproteinases are an important group of zinc 

enzymes responsible for degradation of the extracellular matrix components 

such as collagen and proteoglycans in normal embryogenesis and remodeling 

and in many disease processes such as arthritis, cancer , periodontitis, and 

osteoporosis. A matrixin family is defined, comprising at least 

seven members that range in size from M(r) 28000 to 92000 and are related 

in gene sequence to collagenase. All family members are secreted as 

zymogens that lose peptides of about 10,000 daltons upon activation. 

Latency is due to a conserved cysteine that binds to zinc at the 

active center. Latency is overcome by physical (chaotropic agents) , 

chemical (HOCl, mercurials), and enzymatic (trypsin, plasmin) treatments 

that separate the cysteine residue from the zinc. 

Expression of the metalloproteinases is switched on by a variety 

of agents acting through regulatory elements of the gene, particularly the 

AP-1 binding site. A family of protein inhibitors of M{r) 28,500 or less 

binds strongly and stoichiometrically in noncovalent fashion to inhibit 

members of the family. The serum protein alpha-2 -macroglobulin and 

relatives are also strongly inhibitory. 
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wo 2004016758 ICM C12N 

AB To gain a better understanding of brain tumor angiogenesis , new techniques 
for isolating brain endothelial cells (ECs) and evaluating gene 
expression patterns were developed. A new version of SAGE, 
long-SAGE, have been employed. When transcripts from brain ECs derived 
from normal and malignant colorectal tissues were compared with 
transcripts from non-endothelial cells, genes predominantly 
expressed in the endothelium were identified. Comparison between 
normal- and tumor-derived endothelium revealed genes that were 
specifically elevated in tumor-associated brain endothelium. These results 
confirm that neoplastic and normal endothelium in human brains 
are distinct at the mol , level, and have significant implications for the 
development of anti -angiogenic therapies in the future. The genes were 
identified that were expressed at significantly higher levels in 
brain tumor endothelium than in normal brain endothelium. This markers 
were named GEMs (glioma endothelial markers) . A methods to aid in 
diagnosing and therapy of glioma are provided. 

ST brain endothelium gene expression tumor marker human 

therapy; glioma diagnosis gene marker anticancer screening 

IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(2-oxoglutarate 5 -dioxygenase (lysine hydroxylase, Ehlers-Danlos 
syndrome type VI) ; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers) 
IT Connexins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(43; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 



and ant i -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(ARP2 (actin-related protein 2), actin-related protein 2/3, subunit 2 
(34 kD) ; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and ant i -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(B3GALT6, for p-1 , 3 -galactosyltransf erase-6 ; brain endothelial 
cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti-cancer drug 
screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(B7 homolog 3; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Endothelin receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(B; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Apolipoproteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(C-I; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
CD antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(CD231; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(CDC37, cell division cycle 37, Saccharomyces cerevisiae, homolog; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(CTONG2002453; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 



(DC2; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and ant i -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(DENTT (differentially expressed nucleolar TGF-beta 1 target 
protein) ; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(DKFZP434B 168; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
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Proteins 
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(DKF2p58601624 . 1; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(DKFZp586D0918; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(DKFZp761H221; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(DKFZp762A227; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(DNA segment onchromosome X and Y (unique) 155 expressed 
sequence; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 



study) ; USES (Uses) 

(E3 ubiquitin ligase SMIJRFl; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Apolipoproteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study); USES (Uses) 

(E; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: AKT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 

BIOL (Biological study) ; USES (Uses) 

(EUROIMAGE 1977059; brain endothelial cell gene expression 
patterns; tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(EUROIMAGE 50374, EUROIMAGE 701679, EUROIMAGE 1035904; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(FLJ21865, FLJ10980, FLJ30634, FLJ23239; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(FLJ22215, FLJ10297, FLJ10350, FLJ20401; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(FLJ22678, FLJ12442, FLJ11863, FLJ31238, FLJ10350, FLJ39848; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti-cancer 
drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(FLJ32203, FLJ22329, FLJ32424, FLJ10707; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte );■ BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(FLJ34888, FLJ32205, FLJ22329, FLJ23471; brain endothelial cell gene 



expression patterns, tumor- associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
Tumor markers 

(GEMS (glioma endothelial markers) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(GTP-binding, 2; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Phosphoproteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(Golgi phosphoprotein 1; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(HEMBA1006926; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(HLA class II region expressed gene KE2 ; brain endothelial 
cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti-cancer drug 
screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 

BIOL (Biological study) ; USES (Uses) 

(Hermansky-Pudlak syndrome 4; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(Hs 54828; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeuti 
and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(HS111988, HS112238, Hsl27824, Hs296234,; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 



{HS16450, HS272106; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(HS299251, HS311780; Hs212191, Hs328774; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(Huntingtin interacting protein K; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Myosins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(I, D; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Prof ilins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(I, non-muscle; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Insulin-like growth factor-binding proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study); USES (Uses) 

(IGFBP-3; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Insulin-like growth factor-binding proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

{IGFBP-5; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Insulin-like growth factor-binding proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(IGFBP-7; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Annexins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(II; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 



study) ; USES (Uses) 

(IMAGE 3342825, MGC:17337 IMAGE 4213591; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 

BIOL (Biological study) ; USES (Uses) 

(IMAGE 3908182; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 

BIOL (Biological study) ; USES (Uses) 

(IMAGE 4845226; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 

BIOL (Biological study) ; USES (Uses) 

. (ITB 1_HUMAN integrin beta-1 precursor; brain endothelial 
cell gene expression patterns, tumor-associated brain 
endothelium markers, and diagnostic, therapeutic and anti -cancer drug 
screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(Jagged 1, Alagille syndrome; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(KIAA0404, KIAA0726, KIAA0470, KIAA0685, KIAA1887; brain endothelial 
cell gene expression patterns, tumor-associated brain 
endothelium markers, and diagnostic, therapeutic and anti-cancer drug 
screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(KIDNE2004864; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(LIO, LlOa; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(LIO; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 



Ribosomal proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

{L13; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(L27; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(L3 8; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(L45, mitochondrial; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 

BIOL (Biological study) ; USES (Uses) 

(LAMP (lysosome-associated membrane protein) , lysosome-associated 
multispanning membrane protein-5; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(LDB2 (LIM domain-binding 2); brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Lipoprotein receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(LDL, acetylated; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(LNG03128; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(LOC57333; brain endothelial cell gene expression patterns, 



tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte) ; BSU {Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) / USES (Uses) 

(L0C88745/ brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti- cancer drug screening uses thereof) 

Blood-group substances 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(Lutheran, Auberger b antigen included; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(MAA (melanoma-associated antigen) , recognized by cytotoxic T lymphocyte 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(MAA (melanoma-associated antigen) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study); USES (Uses) 

(MACMARCKS (macrophage myristoylated alanine -rich C kinase substrate) ; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(MAPI (microtubule-associated protein 1) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 

BIOL (Biological study) ; USES (Uses) 

(MGC4677; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 

Histocompatibility antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(MHC (major histocompatibility complex) , class I; brain endothelial 

cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti-cancer drug 

screening uses thereof) 



Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) / THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(NSl-binding; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(NT2NE2017332; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(PBX2 (pre-B-cell leukemia transcription factor 2); brain endothelial 
cell gene expression patterns, tumor-associated brain 
endothelium markers, and diagnostic, therapeutic and anti-cancer drug 
screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(PLACE6003038; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(PRO0628; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Splicing factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(PSF (PTB-associated splicing factor); brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(PTEN-induced putative kinase 1; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(Quiescin Q6; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(RAG-1 (recombination-activating gene, 1) , Rag C; brain endothelial 

cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti-cancer drug 



screening uses thereof) 
IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(RGS-12 (regulator of G-protein signaling 12); brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti-cancer drug screening 
uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(RING finger, double ring-finger; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti- cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(RING finger, ring finger protein 40; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(S16; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(S19; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti-cancer drug screening uses thereof) 
IT Ribosomal proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(S9; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
IT Genetic methods 

(SAGE, for serial anal, of gene expression; brain endothelial 
cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti -cancer drug 
screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(SEC24 (Saccharomyces cerevisiae) related gene family, member A; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 
IT Splicing factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(SFRS6 (splicing factor, arginine/serine-rich 6) ; brain endothelial 



cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and ant i -cancer drug 
screening uses thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(SKMUS2000954; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

{S0X4; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(SPLEN2014669; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(SREC; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(SSR (signal sequence receptor), GEM (glioma endothelial marker) for; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(SSR (signal sequence receptor) , translocon-associated protein 6, 
GEM (glioma endothelial marker) for; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 
BIOL (Biological study) ; USES (Uses) 

(SSR4; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 
BIOL (Biological study) ; USES (Uses) 

(T21371, F25H8.3; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 

therapeutic and anti-cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 



use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(TBP-associated factor, 28 kD; brain endothelial cell gene 
expression patterns, tumor- associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Tyrosine kinase receptors 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(TEK tyrosine kinase-like ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(TLE (transducin-like enhancer corepressor) , transducin-like enhancer 
of split 2; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(TM4SF2 (transmembrane 4 superfamily member 2) ; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti-cancer drug screening 
uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(TNF-induced; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
IT Growth factor receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(TNFR superfamily, member 16; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and ant i- cancer drug screening uses 
thereof) 
IT Fas antigen 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(TNFRSF6-associated via death domain; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGM (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(TRAPD; brain endothelial cell gene expression patterns, 
tumor- associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
IT Initiation factors (protein formation) 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 



(Tif (translation initiation factor) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) / USES (Uses) 

(U6 snRNA-associated Sm-like protein LSm7; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Myosins 

RL: AUT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(X; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti-cancer drug screening uses thereof) 
IT Immunostimulants 

(adjuvants; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and ant i -cancer drug screening uses thereof) 
IT Brain, neoplasm 

(angiogenesis; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and ant i -cancer drug screening uses thereof) 

IT Radiotherapy 

(antibody-directed; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

IT Porins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(aquaporin 1; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
IT Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(binding to IGHM enhancer 3; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Antitumor agents 

Biomarkers (biological responses) 

DNA microarray technology 

Drug screening 

Gene therapy 
Human 

Mammalia 

Molecular cloning 
Susceptibility (genetic) 

(brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
IT Leukemia inhibitory factor 

Macrophage inflammatory protein la 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(brain endothelial cell gene expression patterns. 



tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Biglycans 

CD59 (antigen) 

G protein-coupled receptors 

Insulin receptors 

Osteonectin 

Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT mRNA 

RL: ANT (Analyte); DGN (Diagnostic use); ANST (Analytical study); BIOL 
(Biological study) ; USES (Uses) 

(brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti-cancer drug screening uses thereof) 
IT Antibodies and Immunoglobulins 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); THU (Therapeutic 
use) ; ANST (Analytical study) ; BIOL (Biological study) ; USES (Uses) 

(brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Gene expression profiles, animal 

(by SAGE; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Diagnosis 

(cancer; brain endothelial cell gene 

expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(cell membrane glycoprotein, 11,0000 M(r) (surface antigen); brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(chromosome 21 open reading frame 25; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(chromosome 22 open reading frame 5; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(coactosin-like; brain endothelial cell gene expression 



patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and ant i -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte) / BSU (Biological study, unclassified); DGN (Diagnostic 
use) / PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) / 
BIOL (Biological study) ; USES (Uses) 

(coagulation factor II (thrombin) receptor-like 3; brain endothelial 
cell gene expression patterns, tumor-associated brain 
endothelium markers, and diagnostic, therapeutic and anti-cancer drug 
screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(coagulation factor III (thromboplastin, tissue factor); brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(cysteine-rich, cysteine-rich protein 2; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(cysteine-rich, secreted, acidic; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof ) 
IT Toxins 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 
(cytotoxins, antibody conjugates; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(dJ181N3.1; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(degenerative spermatocyte (homolog Drosophila, lipid desaturase) ; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Neuroglia, neoplasm 

(diagnosis; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(dihydropyrimidinase-like 3; brain endothelial cell gene 



expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(dorf in; brain endothelial cell gene expiression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(dysferlin; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and ant i -cancer drug screening uses thereof) 
IT Elongation factors (protein formation) 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(eEF-2; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 
BIOL (Biological study) ; USES (Uses) 

(endoplasmic reticulum associated protein 14 0 kDa; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(endothelial (venous malformations, multiple cutaneous and mucosal) ; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

IT Angiogenesis 

(endothelialization; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

IT Blood vessel 

(endothelium, brain; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

IT Brain 

(endothelium; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT Enzymes, biological studies 

RL: ANT (Analyte) ; BSU (Biological study, unclassified) ; DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(excision repair cross -complementing rodent repair deficiency 
complementation group 1; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers) 
IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified) ; DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(expressed in thyroid; brain endothelial cell gene 



expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti- cancer drug screening uses 
thereof) 

IT cDNA sequences 

(for glioma endothelial markers; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof ) 

IT Agglutinins and Lectins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(galectin-8; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(gap junction-specific; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(glioma endothelial marker 1 precursor; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(glioma-associated; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT Glycophorins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(glycophorin C; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 
BIOL (Biological study) ; USES (Uses) 

(heme oxygenase (decycling) 1; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

IT Proteoglycans, biological studies 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(heparitin sulf ate-containing, 2; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 



(homolog of Drosophila E{sp 1)/ brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and ant i -cancer drug screening uses 
thereof) 

IT Immunoassay 

(immunoblotting; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and ant i -cancer drug screening uses thereof) 

IT Immunoassay 

(immunohistochem. ; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

IT Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; PRP (Properties) ; THU (Therapeutic use) ; ANST (Analytical study) ; 
BIOL (Biological study) ; USES (Uses) 

(inhibin, beta B (activin AB beta polypeptide) ; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 
IT Drug delivery systems 

(injections, i.m.; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(insig-1 (insulin-induced gene 1) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(integrin beta 4 binding; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

IT Antibodies and Immunoglobulins 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); THU (Therapeutic 
use) ; ANST (Analytical study) ; BIOL (Biological study) ; USES (Uses) 
(labeled; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(lamins, lamin A/C; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(latexin; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
IT Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) 

(limb girdle muscular dystrophy 2B (autosomal recessive) ; brain 



endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(lysyl oxidase-like 2; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(macrophage migration inhibitory factor (glycosylat ion- inhibiting 
factor); brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 

Nucleic acid hybridization 

(microarray; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 

Diagnosis 

(mol.; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and ant i -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(nuclear factor (erythroid-derived 2)-like2; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti-cancer drug screening 
uses thereof) 

Epitopes 

(of glioma-associated protein; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 

BIOL (Biological study) ; USES (Uses) 

(ortholog of rat vacuole membrane protein 1; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(p53 -induced; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Proteoglycans, biological studies 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(perlecans; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti-cancer drug screening uses thereof) 
Receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 



study) ; USES (Uses) 

(plexin, B2; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(procollagen- lysine; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(prosaposins, variant Gaucher disease and variant metachromatic 
leukodystrophy; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(prostate tumor overexpressed gene 1; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(protective protein for p-galactosidase (galactosialidosis) ; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 

Ras proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(ras homolog gene family, member A; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(retinoic acid-induced 14; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(schwannomin- interacting protein 1; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(similar to RIKEN cDNA 2310012N15, 5730528L13; brain endothelial cell 



gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 
Ribonucleoproteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(small nuclear ribonucleoprotein polypeptide B; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(smoothelin; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 

Transport proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); PRP (Properties); THU (Therapeutic use); ANST (Analytical study); 

BIOL (Biological study); USES (Uses) 

(solute carrier family 29 (nucleoside transporters) , member 1; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(sprouty (Drosophila) homolog 4; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof ) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(sudD (suppressor of bimD6, Aspergillus nidulans) homolog; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti-cancer 
drug screening uses thereof) 

Tumor necrosis factor receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(superf amily, member 12 (translocating chain-association membrane protein) 
brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(surface, Thy-i; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(synaptopodin; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 



Surgery 

(therapy after surgical removal of glioma; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 
Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(translocase of inner mitochondrial membrane 17 homolog A (yeast) ; 

brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and ant i -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(tuf telin-interacting; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

EST (expressed sequence tag) 

RL: BSU (Biological study, unclassified); DGN (Diagnostic use); PRP 
(Properties) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES (Uses) 
(tumor marker gene identified by; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(tumor suppressor deleted in oral cancer-related 1; brain endothelial 
cell gene expression patterns, tumor-associated brain 

endothelium markers, and diagnostic, therapeutic and anti -cancer drug 
screening uses thereof) 
Antigens 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(tumor-associated, T-cell lymphoma-associated, cutaneous, se20-4; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti -cancer 
drug screening uses thereof) 

Collagens, biological studies 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(type I; brain endothelial cell gene expression patterns, 
tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Collagens, biological studies 

RL: ANT (Analyte) ; BSU (Biological study, unclassified) ; DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(type IV, al; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
Collagens, biological studies 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(type VI, a2; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 



Proteins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) / BIOL (Biological 

study) ; USES (Uses) 

(ubiquinol -cytochrome c reductase hinge protein; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and ant i -cancer drug screening 
uses thereof) 

Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(v-akt murine thymoma viral oncogene homolog 2; brain endothelial cell 
gene expression patterns, tumor-associated brain endothelium 
markers, and diagnostic, therapeutic and anti -cancer drug screening 
uses thereof) 

Transcription factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(v-ets, v-ets avian erythroblastosis virus E26 oncogene homolog 1; 
brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Proteins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(zinc finger-containing, 144, Mel-18; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

Fibronectin receptors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 

study) ; USES (Uses) 

(a polypeptide; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 

Integrins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 
study) ; USES (Uses) 

(alO; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Laminins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(a5; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Integrins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(a5; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
Transforming growth factors 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 



(pi-; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
Catenins 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(y-; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

Laminins 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

{y3; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
37256-36-3, NADH dehydrogenase (ubiquinone) 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(1 alpha, subcomplex, 7(14.5 kD, B14.5a); brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti -cancer drug screening uses 
thereof) 

110071-61-9 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(1; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 

105238-46-8, Macropain 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(2 6S subunit; brain endothelial cell gene expression 

patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

9013- 66-5, Glutathione peroxidase 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 

use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 

study) ; USES (Uses) 

(4, (phospholipid hydroperoxidase) ; brain endothelial cell gene 
expression patterns, tumor-associated brain endothelium markers, 
and diagnostic, therapeutic and anti-cancer drug screening uses 
thereof) 

9000-83-3, ATPase 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(8; brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 
and anti -cancer drug screening uses thereof) 
9028-04-0, NADH-coenzyme Q reductase 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(Fe-S protein 7 (20 kD) ; brain endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 

9014- 24-8 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use); THU (Therapeutic use); ANST (Analytical study); BIOL (Biological 



study) ; USES (Uses) 

{II, TAFll; brain endothelial cell gene expression patterns, 
tumor-associated brain endothel ium markers, and diagnostic, therapeutic 
and anti-cancer drug screening uses thereof) 
IT 9001-12-1, Matrix metalloproteinase 1 9030-22-2, Uridine phosphorylase 

9039-53-6, Urokinase 80295-32-5, Complement c 1 91448-99-6, Cystatin C 
105913-11-9, Plasminogen activator 140610-48-6, Matrix metalloproteinase 
10 300865-11-6, Protein tyrosine phosphatase, non-receptor type 1 
324751-96-4, Stanniocalcin 2 324752-01-4, Stanniocalcin 1 405202-87-1, 
Mitogen-activated protein kinase kinase kinase 11 

RL: ANT (Analyte) ; BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(brain endothelial cell gene expression patterns, 

tumor-associated brain endothelium markers, and diagnostic, therapeutic 

and anti -cancer drug screening uses thereof) 
IT 95076-93-0, Pept idylprolyl isomerase 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(cyclophilin A; bra in endothelial cell gene expression 
patterns, tumor-associated brain endothelium markers, and diagnostic, 
therapeutic and anti -cancer drug screening uses thereof) 
IT 146480-36-6, Matrix metalloproteinase 9 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(gelatinase B, 92 kD gelatinase, 92 kD type IV collagenase; brain 
endothelial cell gene expression patterns, tumor-associated 
brain endothelium markers, and diagnostic, therapeutic and anti-cancer 
drug screening uses thereof) 
IT 161384-17-4, Matrix metalloproteinase 14 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN (Diagnostic 
use) ; THU (Therapeutic use) ; ANST (Analytical study) ; BIOL (Biological 
study) ; USES (Uses) 

(membrane -inserted; brain endothelial cell gene expression 
patterns, tumor ^associated brain endothelium markers, and diagnostic, 
therapeutic and anti-cancer drug screening uses thereof) 
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PEPTIDASE? OR PROTEINASE? OR PROTEASE? 


L2 


232488 
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HUMAN AND LI 
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ZINC (A) METALLOPROTEASE? 


L4 


3232 
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ZINC AND L2 
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6823002 
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CLON? OR EXPRESS? OR RECOMBINANT 
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L4 AND L5 
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MATRIXIN OR HEMOPEXIN 


L8 


52 
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L6 AND L7 


L9 


31 


DUP REM L8 (21 DUPLICATES REMOVED) 


LIO 


6055 


S 


BRAIN (A) CANCER 


Lll 
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L6 AND LIO 



=> s zinc (a) 11 

L12 924 ZINC (A) LI 



= > s .112 and 110 

L13 0 L12 AND LIO 



=> s 15 and 11"2 

Iil4 1 L5 AND Ll"2 



=> s 15 and 112 

L15 169 L5 AND L12 

=> s 17 and 115 

L16 3 L7 AND L15 

=> dup rem 116 

PROCESSING COMPLETED FOR LI 6 

L17 3 DUP REM L16 (0 DUPLICATES REMOVED) 

=> d 1-3 ibib ab 
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ACCESSION NUMBER: 
THE GENUINE ARTICLE 
TITLE : 
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Structures, evolution, and 



AUTHOR : 

CORPORATE SOURCE 



COUNTRY OF AUTHOR 
SOURCE : 



DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
REFERENCE COUNT 



AB 



1998 :695245 
116RN 

Matrix metalloproteinases ; 
diversification 

Massova I; Kotra L P; Fridman R; Mobashery S (Reprint) 
WAYNE STATE UNIV, DEPT CHEM, DETROIT, MI 48202 (Reprint) ; 
WAYNE STATE UNIV, DEPT CHEM, DETROIT, MI 48202; WAYNE 
STATE UNIV, DEPT PATHOL, DETROIT, MI 48202; WAYNE STATE 
UNIV, KARMANOS CANC INST, DETROIT, MI 4 8202 
USA 

FASEB JOURNAL, (SEP 1998) Vol. 12, No. 12, pp. 1075-1095. 
Publisher: FEDERATION AMER SOC EXP BIOL, 9650 ROCKVILLE 
PIKE, BETHESDA, MD 20814-3998. 
ISSN: 0892-6638. 
General Review; Journal 
LIFE 
English 
58 

♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
A comprehensive sequence alignment of 64 members of the family of 
matrix metalloproteinases (MMPs) for the entire sequences, and 
subsequently the catalytic and the hemopexin-like domains, have 
been performed. The 64 MMPs were selected from plants, invertebrates, and 
vertebrates. The analyses disclosed that as many as 23 distinct 
subfamilies of these proteins are known to exist. Information from the 
sequence alignments: was correlated with structures, both crystallographic 
as well as computational, of the catalytic domains for the 2 3 
representative members of the MMP family. A survey of the metal binding 
sites and two loops containing variable sequences of amino acids, which 
are important for substrate interactions, are discussed. The collective 
data support the proposal that the assembly of the domains into 
multidomain enzymes was likely to be an early evolutionary event. This: was 
followed by diversification, perhaps in parallel among the MMPs, in a 
subsequent evolutionary time scale. Analysis indicates that a retrograde 
structure simplification may have accounted for the evolution of MMPs with 
simple domain constituents, such as matrilysin, from the larger and more 
elaborate enzymes. 
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ACCESSION NUMBER: 95:330834 SCISEARCH 

THE GENUINE ARTICLE: QW981 

TITLE: THE METZINCINS - TOPOLOGICAL AND SEQUENTIAL RELATIONS 

BETWEEN THE ASTACINS, ADAMALYSINS, SERRALYSINS, AND 
MATRIXINS (COLLAGENASES) DEFINE A SUPERFAMILY OF 
ZINC-PEPTIDASES 



CORPORATE SOURCE: 



COUNTRY OF AUTHOR: 
SOURCE : 

DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
REFERENCE COUNT: 



AB 



AUTHOR: STOCKER W (Reprint) ; GRAMS F; BAUMANN U; REINEMER P; 

GOMISRUTH F X; MCKAY D B; BODE W 

UNIV HEIDELBERG, INST ZOOL, NEUENHEIMER FELD 230, D-69120 
HEIDELBERG, GERMANY (Reprint) ; MAX PLANCK INST BIOCHEM, 
D-82152 MARTINSRIED, GERMANY; UNIV FREIBURG, INST ORGAN 
CHEM & BIOCHEM, D- 7 9104 FREIBURG, GERMANY; UNIV AUTONOMA 
BARCELONA, INST BIOL FONAMENTAL, E-08193 BARCELONA, SPAIN; 
STANFORD UNIV, SCH MED, DEPT CELL BIOL, BECKMAN LABS 
STRUCT BIOL, STANFORD, CA, 94305 
GERMANY; SPAIN; USA 

PROTEIN SCIENCE, (MAY 1995) Vol. 4, No. 5, pp. 823-840. 
ISSN: 0961-8368. 
General Review; Journal 
LIFE 
ENGLISH 
136 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The three-dimensional structures of the zinc endopeptidases human 
neutrophil collagenase, adamalysin II from rattle snake venom, alkaline 
proteinase from Pseudomonas aeruginosa, and astacin from crayfish are 
topologically similar, with respect to a five-stranded P-sheet and three 
cu-helices arranged in typical sequential order. The four proteins exhibit 
the characteristic consensus motif HEXXHXXGXXH, whose three histidine 
residues are involved in binding of the catalytically essential zinc ion. 
Moreover, they all share a conserved methionine residue beneath the active 
site metal as part of a superimposable ' 'Met -turn. ' ' This structural 
relationship is supported by a sequence alignment performed on the basis 
of topological equivalence showing faint but distinct sequential 
similarity The alkaline proteinase is about equally distant (26% sequence 
identity) to both human neutrophil collagenase and astacin and a little 
further away from adamalysin II (17% identity) . The pairs 
astacin/adamalysin II, astacin/human neutrophil collagenase, and 
adamalysin Il/human neutrophil collagenase exhibit sequence identities of 
16%, 14%, and 13%, respectively. Therefore, the corresponding four 
distinct families of zinc peptidases, the astacins, 
the matrix metalloproteinases (matrixins, collagenases) , the 
adamalysins/reprolysins (snake venom proteinases/reproductive tract 
proteins) , and the serralysins (large bacterial proteases from Serratia, 
Erwinia, and Pseudomonas) appear to have originated by divergent evolution 
from a common ancestor and form a superfamily of proteolytic enzymes for 
which the designation ' ' metzincins ' ' has been proposed. There is also a 
faint but significant structural relationship of the metzincins to the 
thermolysin-like enzymes, which share the truncated zinc-binding motif 
HEXXH and, moreover, similar topologies in their N-terminal domains. 
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AB Astacin, a zinc-endopeptidase from the crayfish Astacus astacus L., 

represents a structurally 

distinct group of metalloproteinases termed the 'astacin family'. This 
protein family includes oligomeric membrane -bound proteins with 
zinc proteinase domains found in rodent kidneys (meprins 
A and B) and human small intestine {N-ben2oyl-L-tyrosyl-4-aminobenzoate 
hydrolase) . Another branch of this family comprises morphogenetically 
active proteins, which induce bone formation (human bone morphogenetic 
protein 1) , or which play specific roles during the embryonic development 
of amphibians, fishes, echinoderms, and insects. 

The X-ray crystal structure of astacin has recently been solved to a 
resolution of 0.18 nm [Bode et al. (1992) Nature 358,164-1671. This 
structure is different from hitherto known metalloendopeptidase structures 
and has been used in the present study to analyze the structures of the 
other members of the astacin protein family. 

Computer-assisted modelling of the proteolytic domain of the 
alpha-subunit of meprin A based on the astacin structure is possible if 
five single and one double residue deletions and three single residue 
insertions are implied. The proteinase domains of the other astacins can 
be included in the model -based sequence alignment by introducing 
additionally three insertions and one deletion. All of these insertions 
and deletions are observed in loop segments connecting regular secondary 
structure elements and should leave the overall structure unaltered. 

The topology of residues forming the zinc -binding active site of 
astacin corresponds to almost identical arrangements in all other 
astacins, suggesting that these are likewise metalloproteinases. Based on 
this similarity, it is proposed that the active-site metal ion of the 
astacins is penta-coordinated by three histidine residues, a tyrosine 
residue and a water molecule in a trigonal bipyramidal geometry. Other 
remarkable common features are a hydrophobic cluster in the N-terminal 
domain and a conserved, solvent-filled cavity buried in the C-terminal 
domain. Most interestingly, the amino-termini of all astacins can be 
modelled to start in a corresponding internal water cavity as seen in the 
astacin template, where the terminal alanine residue forms a water-linked 
salt bridge to Glul03, directly adjacent to Hisl02, the third zinc ligand. 
Therefore, an activation mechanism for the astacins reminiscent of that of 
the trypsin- like proteinases had been suggested, which now seems to be 
probable also for the other astacins. 

Besides these common traits, there are some minor differences which may 
have important consequences on the function of the astacins . A striking 
example are variations in the presumed S', substrate -binding site, which 
binds the amino acid side chain on the C-terminal side of the scissile 
bond of the substrate. In this subsite the crayfish proteinase astacin 
prefers short, uncharged residues. By contrast, meprin A accepts bulky, 
charged side chains in this position. This difference presumably can be 
explained by both the replacement of Prol76 (astacin) by Glyl76 (all other 
astacins) and the concomitant deletion of Tyrl77 (all other astacins) . 

Interestingly, the three imidazole-zinc ligands are included in a 
consensus sequence (HEXXHX-XGXXH) which the astacins share with otherwise 
sequentially unrelated enzymes like vertebrate matrix metalloproteinases ( 
matrixins) , snake venom haemorrhagic toxins and certain large 
bacterial enzymes. Hence, a zinc ligation similar to that seen in astacin 
is probable also for these proteinases. 
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